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(54) SURFACE ACOUSTIC WAVE DEVICE AND ITS MANUFACTURE 

(57)Abstract: 

PURPOSE: To facilitate the surface mount of a surface acoustic wave device, to 
simplify a surface acoustic wave element support structure, to simplify the device 
manufacture process, to attain high performance of the device and high quality, 
to make the size small and to reduce the cost. 

CONSTITUTION: A surface acoustic wave element (chip) 1 1 in which interdigital 
electrodes (IDT) 12 are formed on a piezoelectric substrate is arranged so that a 
bottom side of a surface mount package 13 and an IDT forming side are opposite 
to each other. In this case, a conductive pad 31 having a contract/ expansion 
nature is interposed and inserted between them to obtain electric continuity. 



Furthermore, while a pressing force is exerted to the chip with a drawn 
processing cap 30, the cap is welded to the package to apply air-tight sealing to 
the package. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Surface acoustic wave equipment characterized by to constitute so that 
an electric flow may be obtained by making the conductive pad which arranges in 
the surface acoustic wave equipment which comes to hold the surface acoustic 
element which comes to form the polar zone by the I/O transducer more than a 
pair on a piezoelectric substrate at least in a surface mount container so that the 
polar-zone forming face of said surface acoustic element and the base of a 
surface mount container may face each other, and has elasticity among these 
intervene, and inserting it. 

[Claim 2] Surface acoustic wave equipment characterized by having made the 
rectangle ring-like part of the conductive pad of a parenthesis meet the periphery 
section of said surface acoustic element, and having arranged it using what has 
a rectangle ring configuration as a conductive pad put by intervening in surface 
acoustic wave equipment according to claim 1 between the polar-zone forming 
face of a surface acoustic element, and the base of a surface mount container. 
[Claim 3] Surface acoustic wave equipment characterized by constituting so that 
perform and form spinning in the cap which blockades the opening edge of a 
surface mount container in surface acoustic wave equipment according to claim 
1 or 2, it may push against a surface acoustic element with this cap while making 
it join to the opening edge of a container and carrying out the hermetic seal of 
this cap, and the force may be given and pressurization maintenance may be 
carried out. 

[Claim 4] In the surface acoustic wave equipment which comes to hold the 
surface acoustic element which comes to form the polar zone by the I/O 
transducer more than a pair on a piezoelectric substrate at least in a metal vessel 



By making the conductive pad which arranges so that a way edge may face each 
other among the lead terminals insulated and held at the polar-zone forming face 
and metal vessel of said surface acoustic element, and has elasticity among 
these intervene, and inserting it Surface acoustic wave equipment characterized 
by constituting so that an electric flow with said surface acoustic element and 
lead terminal may be obtained. 

[Claim 5] Surface acoustic wave equipment characterized by using what has a 
rectangle ring configuration as a conductive pad put by intervening in surface 
acoustic wave equipment according to claim 4 between the polar-zone forming 
face of a surface acoustic element, and the base of a surface mount container. 
[Claim 6] Surface acoustic wave equipment characterized by constituting so that 
it may push against a surface acoustic element with this cap, the force may be 
given and pressurization maintenance may be carried out, while putting and 
carrying out the hermetic seal of the cap in surface acoustic wave equipment 
according to claim 4 or 5 so that a metal vessel may be covered. 
[Claim 7] Surface acoustic wave equipment characterized by having made the 
guide for surface acoustic element positioning which consists of an insulating 
material intervene between a surface acoustic element and the base of a metal 
vessel, and preparing in it in claim 5 and surface acoustic wave equipment 
according to claim 6 or 7. 

[Claim 8] Surface acoustic wave equipment characterized by constituting so that 
it may push against a surface acoustic element, the force may be given and 
pressurization maintenance may be carried out by making the shock absorbing 
material which has elasticity between a cap and a surface acoustic element 
intervene in claim 1, claim 2, claim 3, claim 4, claim 5, and surface acoustic wave 
equipment according to claim 6 or 7. 

[Claim 9] In the manufacture approach of surface acoustic wave equipment of 
coming to hold the surface acoustic element which comes to form the polar zone 
by the I/O transducer more than a pair on a piezoelectric substrate at least in a 
surface mount container The surface acoustic element which has arranged the 



conductive pad on the base of a surface mount container, and formed the polar 
zone on the piezoelectric substrate The manufacture approach of surface 
acoustic wave equipment that that polar-zone forming face is characterized by 
having obtained the electric flow of a surface acoustic element on the base of a 
surface mount container facing each other and by arranging it further as this 
conductive pad is inserted. 

[Claim 10] The manufacture approach of the surface acoustic wave equipment 
characterized by performing spinning to the cap which blockades the opening 
edge of a surface mount container in the manufacture approach of surface 
acoustic wave equipment according to claim 9, making it join to the opening edge 
of a surface mount container combining this cap, giving the forcing force with this 
cap to a surface acoustic element, acquiring the pressurization maintenance 
condition within a container, making, and carrying out a hermetic seal. 
[Claim 1 1] In the manufacture approach of surface acoustic wave equipment 
according to claim 9 or 10 Perform spinning to the cap which blockades the 
opening edge of a surface mount container, and it is made to join to the opening 
edge of a surface mount container combining this cap. The manufacture 
approach of the surface acoustic wave equipment characterized by giving the 
forcing force with this cap to a surface acoustic element, acquiring the 
pressurization maintenance condition within a container, making [ to make the 
shock absorbing material which has elasticity intervene between this cap and 
surface acoustic element, ], and carrying out a hermetic seal. 
[Claim 12] In the manufacture approach of surface acoustic wave equipment of 
coming to hold the surface acoustic element which comes to form the polar zone 
by the I/O transducer more than a pair on a piezoelectric substrate at least in a 
metal vessel While arranging the guide for surface acoustic element positioning 
which becomes the base of a metal vessel from an insulating material To the 
lead terminal by the side of a metal vessel at this on the guide for surface 
acoustic element positioning of a nest and a parenthesis The manufacture 
approach of the surface acoustic wave equipment which the conductive pad 



which has elasticity is made to intervene and is characterized by having obtained 
the electric flow with facing each other, the method edge of the inside of a lead 
terminal, and the polar zone of said surface acoustic element for the electrode 
forming face of a surface acoustic element through a conductive pad. 
[Claim 13] The manufacture approach of the surface acoustic wave equipment 
characterized by carrying out the hermetic seal of a metal vessel and the cap as 
shock absorbing material is made to intervene between a cap and a surface 
acoustic element, it pushes against a surface acoustic element, the force is given 
and the pressurization maintenance condition within a metal vessel is acquired in 
case the hermetic seal of the cap is put and carried out to the metal vessel which 
prepared the surface acoustic wave device in the manufacture approach of 
surface acoustic wave equipment according to claim 12. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the surface acoustic wave 
equipment which comes to improve the supporting structure and its manufacture 



approach of a surface acoustic element (henceforth a chip) especially with easy 

surface-mount-izing about surface acoustic wave equipment. 

[0002] 

[Description of the Prior Art] What is depended on the configuration shown in the 
schematic diagram 6 as conventionally common surface acoustic wave 
equipment is known. If this is explained briefly, the surface acoustic wave 
equipment in which the whole is shown with a sign 10 is equipped with the chip 
1 1 as a surface acoustic element by the piezoelectric substrate, and the 
decussation finger-like electrode 12 which is the polar zone by the I/O transducer 
more than a pair (it is called Following IDT) at least is formed in one side face 
(top face) of this chip 1 1 . 

[0003] 13 is the surface mount container with which the whole is formed of 
ceramic material etc., it faces holding a chip 1 1 in this container 13, and a chip 
1 1 turns up the field in which that decussation finger-like electrode 12 was 
formed, and hold arrangement is carried out. 

[0004] And by carrying out die bonding of that another side side to the base of a 
container 13 through adhesives 16, and carrying out wirebonding of I/O pad 
section 12a of IDT, and the metallizing pad section 14a formed in the part by the 
side of the base of a container 13 using the conductive wire 17 after an 
appropriate time, an electric flow is obtained, and this chip 1 1 is made and 
incorporated. 

[0005] 18 is the cap by which welded connection is carried out in the condition of 
having made the seam ring 15 placed between the opening edges of said 
container 13, and, generally carrying out the hermetic seal of the whole is 
performed from the former by joining this cap 18 to a container 13. 
[0006] Furthermore, in order to reflect, to interfere in the surface wave generated 
in IDT of said chip 1 1 top face by the end face in the travelling direction of a 
surface wave and to degrade a filter shape, as shown in drawing 7 , the 
technique of forming the acoustic materials 19, such as silicon, is also adopted 
as the need part of the end face of a chip 1 1 if needed from the former. 



[0007] Moreover, what is depended on a configuration as shown in drawing 8 as 
surface acoustic wave equipment which was mentioned above is known from the 
former. That is, a metal vessel (stem) for the sign 20 in drawing to hold a chip 11 
and 21 are the caps put so that the top face of this metal vessel 20 may be 
covered, these metal vessels 20 and caps 21 are joined by resistance welding 
etc., and the hermetic seal of them is carried out. 

[0008] Moreover, it is assembled so that an electric flow may be obtained by 
' facing fixing a chip 1 1 to said metal vessel 20, turning upward the field in which 
the decussation finger-like electrode 12 of a chip 1 1 was formed, carrying out die 
bonding of the another side side to the **** noodles of a metal vessel 20 through 
adhesives 16, and carrying out wirebonding of I/O pad section 12a of IDT, and 
the lead terminal 22 prepared in the metal vessel 20 with the conductive wire 17 
after an appropriate time. In addition, 23 is a glass terminal which has the 
insulation filled up with and established in the pore which penetrates and holds 
the lead terminal 22 of a metal vessel 20. 

[0009] Here, the conventional example shown in this drawing 8 shows the case 
where the cap 21 which presents an abbreviation cup configuration is used so 
that it may cover using an abbreviation plate-like thing in the condition that chip 
11 grade can be carried in that top-face part, as a metal vessel 20. 
[0010] 

[Problem(s) to be Solved by the Invention] By the way, in the conventional 
example which was mentioned above, since according to the surface acoustic 
wave equipment by the former configuration shown in drawing 6 or drawing 7 
adhesives spreading, a process, a wirebonding process to stiffen, etc. at the time 
of die bonding were included and an absorption-of-sound spreading process, a 
hardening process, etc. were included further alternatively, it not only requires a 
great duration, but there was a fault, like plant-and-equipment investment will 
also become huge. 

[0011] Moreover, with equipment, there was also a problem that the structure of 
the whole equipment was complicated and moreover caused enlargement of 



equipment in connection with electric flow structure with the nest posture of a 
chip 1 1 or each part, conventionally which was mentioned above. 
[0012] Furthermore, in order to use as a surface mount mold conventional 
surface acoustic wave equipment 10 which was mentioned above, and only for 
the part to form a container greatly since metallizing pad section 14a is needed 
for a container 13 on the occasion of wirebonding and to secure the workability in 
the horizontal position at the time of wirebonding moreover, it was required to 
prepare the cavity equivalent to the thickness of a chip 1 1 in a container 13. 
[0013] In order to respond to such a request especially, it is required to carry out 
the surface mount container 13 to it being also at the same quality of the material 
for example, of ceramic material etc. at 3 layer structures (for drawing 6 and the 
drawing 7 medium wave line to show a parting plane), and to form it, and there 
was a fault used as cost quantity. 

[0014] Moreover, after carrying out hold loading by carrying out die bonding of 
the chip to a container substrate as this kind of surface acoustic wave equipment 
at JP.56-151 18, U, what fixed the electrode terminal area (I/O pad section of IDT) 
and conductor pattern part of a chip using the cap in which the conductor pattern 
was formed, to insulating sheet metal is known. And in this conventional example, 
the wirebonding process in drawing 6 and the conventional example of drawing 7 
which were mentioned above can be skipped. 
[0015] However, also in this conventional example, in order to skip the 
wirebonding process after carrying out die bonding, the conductor pattern was 
formed in insulating sheet metal, and it has fixed the electrode terminal of a chip, 
and directly, and when applying to a surface mount mold, the problem is 
produced. 

[0016] That is, since the insulating sheet metal used as the lid of a container was 
the quality of an insulating material when using this kind of surface acoustic wave 
equipment as a surface mount mold, the process of being unable to secure the 
perfect airtightness by seam welding etc., carrying out mold shaping of the 
peripheries for a joint etc. further, or closing through a low-melting-glass 



ingredient was what is separately needed. 

[0017] Moreover, when these hermetic seal processings were performed, it is 
easy to influence the connection dependability of a chip and a conductor pattern, 
and surface-mount-izing was difficult as a result. If it was in a container, a chip, 
and insulating sheet metal especially, when there was a differential thermal 
expansion and a container etc. carried out thermal expansion with the ingredient 
to be used, the problem that stress added to an electric flow part with a chip or a 
chip arose, and there was a fault, like frequency characteristics become unstable. 
[0018] Furthermore, since IDT formed in the chip was used as a top face and it 
mounted in a container, the impurity and dust which are generated within a 
container tended to adhere on direct IDT, the property gap by such impurity 
adhesion was produced, and there was also a fault of being easy to cause 
degradation of electrical characteristics etc. 

[0019] Moreover, since adhesives spreading, and the process and wirebonding 
process to stiffen at the time of die bonding are included in the conventional 
example mentioned above also in the latter surface acoustic wave equipment 
shown in drawing 8 , Since it arranges and holds so that IDT which required the 
great duration and plant-and-equipment investment not only also becomes huge, 
but formed it in the chip 1 1 may become a top face to a metal vessel 20, When 
cap 21 was put, the impurity generated within a container 20, the dust by the 
plating of cap 21 , and the dust which disperses with the discharge (spark) further 
generated at the time of resistance welding tended to adhere on direct IDT, and 
there was also a fault of being easy to cause degradation of electrical 
characteristics etc. 

[0020] Furthermore, also in such a conventional example, the metal vessel 20 
and the chip 1 1 also had the fault of tending to change a frequency as the flow 
stress at the time of carrying out a hermetic seal by resistance welding etc. was 
easy to be spread for the direct chip 1 1 and flow stress changed with the 
passage of time, since fixed maintenance was strongly carried out by adhesives 
16. 



[0021] Moreover, as this kind of surface acoustic wave equipment, the signal I/O 
electrode which counters the electrode on the circuit board which should be 
mounted and carries out electrostatic-capacity association in order to enable 
signal connection ** [ according to / wirebonding ] is formed in JP,4-310009,A, for 
example, and it is **. Moreover, in order to increase electrostatic capacity, 
devising establishing a crevice in a piezo-electric substrate etc., and deleting 
wirebonding is also known. However, in such a conventional example, when it 
mounts in the state of a direct chip on the circuit board, it is effective, and it does 
not turn to the surface mounted device which usual became independent of. 
[0022] Furthermore, a metal bump is formed in the bonding pad section of a chip, 
contact connection is made with the metallizing pad section of a container, and 
the surface acoustic wave equipment which comes to omit a wirebonding 
process is also known by JP,4-170811,A. However, in forming two or more 
bumps, in case contact connection of the metal bump and container which were 
formed in the chip is made, also in this conventional example, it was what it is 
necessary to raise level nature and surface smoothness to a limit, and to contact, 
and has advanced difficulty nature. 

[0023] That is, in this conventional example, if surface smoothness is bad, the 
point of contact which cannot obtain an electric flow will arise, and it will be easy 
to cause a serious poor property. Furthermore, even if electrical characteristics 
were acquired with the components simple substance, very small deformation of 
camber etc. arose in the container with the stress at the time of mounting in 
printed circuit boards and ceramic substrates, such as a device, the metal bump 
and the contact node worsened, and there was a fault of being easy to cause the 
poor property by electric defective continuity. 

[0024] Moreover, when applying to the thing using a metal vessel 20 like drawing 
8 which mentioned such a conventional example above, there was also a 
possibility of saying that the dependability of electrical installation deteriorates 
remarkably by the flow stress at the time of the closure by resistance welding etc. 
[0025] Furthermore, in the conventional example mentioned above, since it was 



assumed that the flow stress at the time of mounting in a printed circuit board or 
a ceramic substrate and the stress by expansion of the container by the heat 
stress under an environmental condition and contraction also attain to a metal 
bump's connection fixed part when the heating press of the metal bump is carried 
out and connection immobilization is carried out at a container, there was also a 
fault of fully having to take into consideration a metal bump's connection area 
and reinforcement. 

[0026] As especially a problem such was mentioned above, the application to a 
metal vessel 20 like drawing 8 to which cap 21 is joined by resistance welding etc. 
also has the problem of being almost difficult, and to take a certain cure which 
can solve these troubles is desired. 

[0027] While this invention is made in view of such a situation, and making 
surface mount-ization easy and simplifying the supporting structure of a surface 
acoustic wave device, an assembly-operation process is simplified, and it aims at 
acquiring the surface acoustic wave equipment which becomes possible 
[ attaining improvement in hermetic seal nature and the dependability by being 
stabilized and securing an electric flow, the miniaturization of the whole 
equipment, low cost-ization, etc. moreover], and its manufacture approach. 
[0028] 

[Means for Solving the Problem] An electric flow is obtained by inserting the 
conductive pad by the proper configuration which the surface acoustic wave 
equipment applied to this invention in order to respond to such a request, and its 
manufacture approach arrange the surface acoustic element (chip) in which the 
decussation finger-like electrode (IDT) was formed on the piezoelectric substrate 
as the IDT forming face faces the base of a surface mount container, and has 
elasticity in the meantime, and structure. It is the same even if it is the rectangle 
ring-like conductivity pad which has the elasticity as a connector which 
embedded the metal fiber only in the one direction of silicone rubber, for example 
as a conductive pad here. 

[0029] Furthermore, the surface acoustic wave equipment concerning this 



invention and its manufacture approach perform spinning of arbitration to the cap 
which blockades the opening edge of a surface mount container, and where it 
pushed against the chip with this cap and the force is given, they are made to 
carry out pressurization maintenance, at the same time it makes it join to a 
container and they carry out the hermetic seal of this cap. Here, the shock 
absorbing material which has the elasticity which carried out the configuration of 
arbitration is made to intervene between a cap and a chip, and the forcing force 
added from a cap is made controllable. For example, if the rectangle-like hole 
which met the chip is made in the center section of the sheet, it will become 
possible to push against the periphery of a chip and to centralize the force. 
[0030] Moreover, by make the conductive pad which it arrange the surface 
acoustic element ( chip) in which the decussation finger-like electrode ( IDT) be 
formed on the piezoelectric substrate, to a metal vessel as the IDT forming face 
face a way edge among the lead terminals by which insulating maintenance be 
carry out, and have elasticity among these intervene, and insert it, the surface 
acoustic wave equipment concerning this invention and its manufacture 
approach be constitute so that an electric flow may be obtain. 
[0031] Furthermore, the surface acoustic wave equipment concerning this 
invention and its manufacture approach are forced on a chip with this cap, and 
they are constituted so that the force may be given and pressurization 
maintenance may be carried out, while putting and carrying out the hermetic seal 
of the cap so that a metal vessel may be covered. It is good to prepare the guide 
for chip positioning which consists of an insulating material of arbitration between 
a chip and the base of a metal vessel here if needed, to make a nest and a chip 
hold the lead terminal by the side of a container to this, or to make the shock 
absorbing material of arbitration intervene between a cap and a chip, to give the 
uniform forcing force to a chip, and to obtain pressurization maintenance within a 
container. 
[0032] 

[Function] According to this invention, the chip which has arranged the 



conductive pad on the base of a surface mount container, and formed IDT on the 
piezoelectric substrate Face the base of a surface mount container, and as that 
IDT forming face inserts this conductive pad, it arranges it. By enabling it to 
obtain the electric flow of a chip, making it join to the opening edge of a surface 
mount container combining the cap with which spinning was performed after an 
appropriate time, and carrying out a hermetic seal, where the forcing force is 
given to a chip It considers as the condition of having carried out pressurization 
maintenance of the chip, and the surface acoustic wave equipment which 
attained surface mount-ization is obtained. 

[0033] According to this invention, a lead terminal moreover, on the metal vessel 
currently held in the state of an insulation A conductive pad is indirectly arranged 
through the guide for direct or chip positioning. Surface acoustic wave equipment 
is obtained by it being still more facing each other at a way edge among the IDT 
forming face of a chip, and a lead terminal, and carrying superposition and the 
shock absorbing material suitable at a degree for the upper part, putting [ putting 
a conductive pad on the upper part, ] a cap, and carrying out a hermetic seal to a 
metal vessel by resistance welding etc. 
[0034] 

[Example] Drawing 1 shows one example of the surface acoustic wave 
equipment concerning this invention, and its manufacture approach, gives the 
same number to drawing 6 R> 6 mentioned above in this drawing, and the same 
as that of drawing 7 or a corresponding part, and omits the detailed explanation. 
[0035] Now, it has the description at the place where the electric flow was 
obtained by inserting the conductive pad 31 which arranges the chip 1 1 in_which 
the decussation finger-like electrode (IDT) 12 was formed on the piezoelectric 
substrate, in the surface acoustic wave equipment 10 by the configuration 
mentioned above as faces the base of the surface mount container 13 with which 
the IDT forming face consists of ceramic material etc., and has elasticity among 
these according to this invention. 

[0036] Here, the conductive pad 31 mentioned above is carried on metallizing 



pad section 14a of the metallizing pattern 14 formed in the base of a container 13 
by exposing, and this metallizing pad section 14a and I/O pad section 12a of IDT 
by the side of said chip 1 1 flow through it electrically. 
[0037] Furthermore, according to this invention, it constitutes so that 
pressurization maintenance may be carried out, where it performed spinning of 
arbitration to the cap 30 which blockades the opening edge of the surface mount 
container 13, it pushed against the chip 11 with this cap 30 while making it join to 
a container 13 and carrying out the hermetic seal of this cap 30, and the force is 
given. 

[0038] Here, this cap 30 contacts the IDT forming face and opposite side side of 
a chip 1 1 which are arranged through the conductive pad 31 on the base of a 
container 13, and is formed of spinning in the condition with the forcing part 
which pushes a chip 1 1 against the base side of a container 1 3 with necessary 
snapping power so that it may be illustrated. Moreover, this cap 30 carries out 
the hermetic seal of the whole by carrying out welded connection to the opening 
one end edge of a container 13 through the seam ring 15. 
[0039] According to such a configuration, the electric flow of a chip 1 1 can be 
obtained by arranging the conductive pad 31 on the base of the surface mount 
container 13, that IDT forming face's facing the base of the surface mount 
container 13 in the chip 1 1 in which IDT was formed on the piezoelectric 
substrate, and arranging it, as this conductive pad 31 is inserted. 
[0040] Moreover, by combining the cap 30 with which spinning was performed 
beforehand, making it join to the opening edge of the surface mount container 13 
by welded connection, and carrying out a hermetic seal in the state of the 
assembly mentioned above, where the forcing force is given to a chip 11, it can 
consider as the condition of having carried out pressurization maintenance of the 
chip 11, and the surface acoustic wave equipment 10 which attained surface 
mount-ization can be obtained. 

[0041] And according to the configuration mentioned above, in spite of being 
easy structure, the wirebonding process for obtaining an electric flow with the die 



bonding process for fixing a chip 1 1 with adhesives like before, and a chip 1 1 and 
the surface mount container 13 becomes unnecessary, and the advantage that a 
production process can be simplified is done so. 

[0042] Furthermore, since adhesives immobilization like before is not used but 
adhesion maintenance of the conductive pad 31 is carried out only by 
pressurization holding power with cap 30 in immobilization in the container 13 of 
a chip 1 1 , there is also an advantage, like stress addition for the chip 1 1 by the 
differential thermal expansion with a container 1 3 becomes minute, and 
frequency characteristics become stability. 

[0043] Moreover, further, when forming the surface mount container 13 by 
ceramic material, although 3 layer structures of the base of a container, the 
cavity side in which a chip is held, and a chip and the field which has the bonding 
pad which performs wirebonding were required, according to this invention, since 
wirebonding is unnecessary, it is good at the two-layer structure, and there is 
also an advantage, like a container 13 becomes cheap conventionally. 
[0044] Furthermore, since IDT formed in the chip 1 1 was opposed to the base of 
a container 13 and is arranged, it can prevent that the impurity generated within a 
container 13 and dust (for example, minute particle of the plating film given to the 
cap) adhere on direct IDT, the property gap by impurity adhesion is prevented, 
and it also becomes possible to prevent degradation of electrical characteristics. 
[0045] And according to such this invention, it is an easy configuration and, 
moreover, cheap, small, and highly efficient surface acoustic wave equipment 10 
will be obtained by the easy manufacture approach. 

[0046] The same number is given to that drawing 2 and drawing 3 are the same 
as that of drawing 1 which shows another example of the surface acoustic wave 
equipment concerning this invention, and its manufacture approach, and was 
mentioned above in these drawings, drawing 6 , drawing 7 , etc., or a 
corresponding part, and detailed explanation is omitted. 
[0047] Now, according to this example, in the surface acoustic wave equipment 
10 by configuration which be mentioned above, it be characterize by the place 



where the electric flow be obtained by put the conductive pad 35 of the shape of 
a rectangle ring which have elasticity between the chip 1 1 in which the 
decussation finger-like electrode ( IDT) 12 be formed on the piezoelectric 
substrate, and the base of the surface mount container 13 arrange so that that 
IDT forming face may face each other. 

[0048] Here, the conductive pad 35 of the shape of a rectangle ring mentioned 
above is the connector which embedded metal fiber 35a only in the one direction 
of silicone rubber, and has an electric flow only in an one direction. In addition, 
the conductive pad 35 of the shape of this rectangle ring is carried on metallizing 
pad section 14a of the metallizing pattern 14 formed in the base of a container 13 
by exposing, and it is made to flow through this metallizing pad section 14a and 
I/O pad section 12a of IDT by the side of said chip 1 1 electrically through metal 
fiber 35a currently embedded. 

[0049] Furthermore, the cap 30 which consists of metal material which performed 
spinning of the arbitration which blockades the opening edge of the surface 
mount container 13 which consists of ceramic material etc. according to this 
example Where it pushed against the chip 1 1 with this cap 30 and the force is 
given, in case it is made to join to a container 13, it carries out a hermetic seal 
and pressurization maintenance is carried out The sheet-like shock absorbing 
material 36 which has the elasticity of the configuration of arbitration is made to 
intervene between this cap 30 and chip 1 1 , and it constitutes so that the forcing 
force added from cap 30 may be controlled. The sheet-like shock absorbing 
material 36 in this example vacates and forces a hole on a center section, and he 
is trying for the force to concentrate it on the periphery part of a chip 1 1 here. 
[0050] In addition, although drawing 3 is the outline perspective view having 
decomposed and shown the important section configuration of the component 
part in this example, IDT and seam ring 15 grade are omitting for simplification. 
[0051] According to such a configuration, the rectangle ring-like conductivity pad 
35 will be arranged on the base of the surface mount container 13, that IDT 
forming face faces the base of the surface mount container 13 in the chip 1 1 in 



which IDT was formed on the piezoelectric substrate, as this conductive pad 35 
is inserted, it will be arranged, and an electric flow can be obtained through metal 
fiber 35a embedded only in the one direction of this conductive pad 35. 
[0052] Moreover, the surface acoustic wave equipment 10 which considered as 
the condition carried out pressurization maintenance of the chip 1 1 , and attained 
surface mount-ization can obtain by spinning combine the cap 30 gave 
beforehand and make it join to the opening edge of the surface mount container 
13 by welded connection, and carry out a hermetic seal in the state of the 
assembly mentioned above, where the forcing force is give to a chip 1 1 through 
the sheet-like shock absorbing material 36 which has the elasticity of the 
configuration of arbitration. 

[0053] And by such configuration as well as the example mentioned above, in 
spite of being easy structure and the easy manufacture approach, the 
wirebonding process for obtaining an electric flow with the die bonding process 
for fixing a chip 1 1 with adhesives like before, and a chip 1 1 and the surface 
mount container 13 becomes unnecessary. Furthermore, in order to prevent that 
the surface wave excited by IDT reflects and interferes by chip 1 1 end face of a 
surface-wave travelling direction, it supposes that it is unnecessary from having 
forced some rectangle ring-like conductivity pads 35 and chip 1 1 end face for the 
acoustic material 19 (referring to drawing 7 ) applied conventionally, and having 
prevented reflection, an absorption-of-sound agent application process like 
before can also be skipped by this, and the advantage that a production process 
can be simplified is done so. 

[0054] Furthermore, since adhesives immobilization like before is not used but 
adhesion maintenance of the rectangle ring-like conductivity pad 35 is carried out 
only by pressurization holding power with cap 30 in immobilization in the 
container 13 of a chip 1 1 , there is also an advantage, like stress addition for the 
chip 1 1 by the differential thermal expansion with a container 13 becomes minute, 
and frequency characteristics become stability. 

[0055] Moreover, when forming the surface mount container 1 3 by ceramic 



material, in order to make wirebonding unnecessary for the three phase structure 
which was the need conventionally, although not illustrated, it becomes possible 
to simplify further the two-layer structure of the cavity side in which the base and 
chip 1 1 of a container 1 3 are held, or the cavity which holds a chip 1 1 to structure 
by serving in the seam ring 15, a container 13 simplifies, and the advantage that 
large cost reduction-ization can be attained is done so. 

[0056] Furthermore, since IDT formed in the chip 11 was opposed to the base of 
a container 13 and is arranged, it can prevent that the impurity generated within a 
container 13 and dust (for example, minute particle of the plating film given to the 
cap) adhere on direct IDT, and the property gap by impurity adhesion can be 
prevented and degradation of electrical characteristics can also be prevented. 
And cheap, small, and highly efficient surface acoustic wave equipment 10 will 
be obtained also according to such example structure. 

[0057] In addition, it is not necessary to necessarily use what performed spinning 
as cap 30 in the example of such drawing 2 and drawing 3 . For example, the 
forcing force with cap 30 is given to a chip 1 1 , and it may be made to carry out 
pressurization maintenance only by the elasticity of sheet-like shock absorbing 
material 36 at the surface mount container 13. 

[0058] The same number is given to that drawing 4 is the same as that of 
drawing 8 which showed other examples of the surface acoustic wave equipment 
concerning this invention, and its manufacture approach, and was mentioned 
above in this drawing, drawing 1 - drawing 3 , drawing 6 , drawing 7 , etc., or a 
corresponding part, and detailed explanation is omitted. 
[0059] Now, it sets to the surface acoustic wave equipment 10 which consists of 
a metal vessel 20 which was mentioned above, and cap 21 in this example. To 
the metal vessel 20 which the IDT forming face becomes from a metal plate etc. 
about the chip 1 1 in which IDT was formed on the piezoelectric substrate, 
insulation is arranged, as a way edge is faced among the lead terminals 22 
maintained and held. And it constitutes from putting among these the conductive 
pad (for example, thing of the shape of a rectangle ring shown by drawing 2 and 



drawing 3 ) 35 which has elasticity so that an electric flow may be obtained. 
[0060] Here, it is the connector which embedded metal fiber 35a only in the one 
direction of silicone rubber, it has an electric flow only in an one direction, and the 
conductive pad 35 in this example is constituted so that a way edge and I/O pad 
section 12a of IDT may flow electrically through this metal fiber 35a among the 
lead terminals 22 prepared in the metal vessel 20. Moreover, into the part with 
which IDT laps in this conductive pad 35, it is equivalent to the example 
mentioned above that the hole is vacated. 

[0061] Furthermore, the shock absorbing material 36 which has the configuration 
of arbitration between the caps 21 and chips 1 1 which are put on a metal vessel 
20 is made to intervene, and it constitutes from this example so that the uniform 
forcing force may be given to a chip 1 1 by this and pressurization maintenance 
can be carried out within a container 20. 

[0062] And with such a configuration, an electric flow will be obtained for the lead 
terminal 22 prepared in the metal vessel 20, and I/O pad section 12a of IDT 
formed in the piezoelectric substrate only in an one direction through metal fiber 
35a of the conductive pad 35 by the shape of a rectangle ring etc. 
[0063] The insulating material of the arbitration which arranged 40 in drawing 
between the chip 1 1 and the base of a metal vessel 20 here, In for example, the 
condition of being the guide for chip positioning formed in the shape of an 
abbreviation concave, having made this guide 40 penetrating further the lead 
terminal 22 by the side of a metal vessel 20, and having made the nest and the 
bottom surface part of this guide 40 exposing the method edge of inside by 
ceramic material etc. It is good to make a chip 1 1 hold through the conductive 
pad 35 moreover. 

[0064] When such a guide 40 for chip positioning is used, there is an advantage 
that what can demonstrate various effectiveness as surface acoustic wave 
equipment 10 can be manufactured in the necessary condition by very easy 
fabrication operation. 

[0065] Moreover, although drawing 5 is the example which omitted the guide 40 



for chip positioning mentioned above, the detail is as having mentioned above 
and the concrete explanation is omitted. Of course, it cannot be overemphasized 
that the operation effectiveness of an abbreviation EQC is acquired as having 
mentioned above also by such configuration. 

[0066] In addition, this invention is not limited to the example structure mentioned 
above, and it cannot be suitably overemphasized in the configuration of surface 
acoustic wave equipment 10 each part, structure, etc. deformation and that it can 
change. For example, not only the thing of drawing 1 , drawing 2 R> 2, drawing 
3 , and the configuration further shown in drawing 4 , drawing 5 , etc. but various 
modifications can be considered that what is necessary is just the configuration 
which has the forcing part which can give the uniform forcing force to the anti-IDT 
forming face of a chip 1 1 as a drawing configuration of the caps 30 and 21 joined 
to the opening edge metallurgy group container 20 of the surface mount 
container 13. 

[0067] Moreover, although the cavity was formed in the container 13 side in 
drawing 2 mentioned above in order to hold a chip 1 1 , it is also possible to adopt 
a configuration which carries out a hermetic seal, for example with a glass seal, a 
solder seal, etc., using the surface mount container 13 side as the veneer, 
forming cap 30 in a downward concave configuration, and pressurizing a chip 11. 
[0068] Furthermore, it is possible to also make arbitration deform into the part 
which faces IDT according to the location which drew the electric signal also as a 
rectangle ring-like conductivity pad 35 in drawing 2 and drawing 3 which were 
mentioned above. Moreover, the sheet-like shock absorbing material 36 which 
has the elasticity established between the chip 1 1 and the cap 30 may omit this. 
[0069] 

[Effect of the Invention] According to the surface acoustic wave equipment 
applied to this invention as explained above, the chip which is the surface 
acoustic element in which the decussation finger-like electrode (IDT) was formed 
on the piezoelectric substrate As the IDT forming face faces the base of a 
surface mount container, it arranges. And since the electric flow was obtained by 



inserting the conductor pad which has elasticity in the meantime, or the rectangle 
ring-like conductivity pad which has elasticity, in spite of being easy structure, the 
variously excellent effectiveness enumerated below is done so. 
[0070] That is, according to this invention, the wirebonding process for obtaining 
an electric flow with the die bonding process for fixing a chip like the conventional 
example with adhesives, and a chip and a surface mount container etc. becomes 
unnecessary, and a production process is shortened sharply, and a facility is 
simplified sharply. 

[0071] Furthermore, by carrying out pressurization maintenance, where it pushed 
against the chip with this cap and the force is given, while according to this 
invention making it join to a container and carrying out the hermetic seal of the 
cap which spinning of arbitration is performed and blockades the opening edge of 
a surface mount container Since the adhesion maintenance of the conductive 
pad can be carried out only in pressurization holding power with a cap in 
immobilization within the container of a chip, without using adhesives 
immobilization like before, The stress for this adhesion is mitigated, stress 
addition for the chip by the differential thermal expansion with a container 
becomes minute, dependability improves, and there is effectiveness, like 
frequency characteristics become stability. 

[0072] According to this invention, a surface mount container moreover, when 
forming by ceramic material etc., [ for example, ] Further, since wirebonding 
becomes unnecessary to 3 layer structures by the base of the container 
generally adopted conventionally, the cavity side in which a chip is held, and a 
chip and the field which has the bonding pad which performs wirebonding An 
advantage, like the two-layer structure and you may be structure further much 
more, a container becomes cheap, and moreover miniaturization of a container 
and thin shape-ization can be attained is done so. 

[0073] Furthermore, since according to this invention IDT formed in the chip was 
opposed to the base of a container and arranged, it can prevent that the impurity 
generated within a container and dust (for example, minute particle of the plating 



film given to the cap) adhere on direct IDT, degradation of electrical 
characteristics can be prevented, and there is also an advantage that 
dependability improves sharply. 

[0074] Moreover, although spreading hardening of the acoustic material, such as 
silicon, was conventionally carried out in order to prevent reflecting, interfering in 
the surface wave generated in IDT by the end face of a surface wave travelling 
direction, and degrading the filter engine performance, if it is in conventional 
surface acoustic wave equipment According to this invention, it can serve with 
the rectangle ring-like conductivity pad made to intervene between a chip and the 
base of a container, and there is also an advantage that that the spreading 
process of acoustic material becomes unnecessary etc. can shorten a production 
process sharply. 

[0075] Furthermore, since according to this invention the rectangle ring-like 
conductivity pad which has elasticity is used even if the slight flow stress 
produced when equipment is mounted in a printed circuit board or a ceramic 
substrate is added, it not only can prevent that stress is added to a direct chip, 
but it can attain high performance-ization of a stable electric flow being obtained 
etc. 

[0076] According to the surface acoustic wave equipment concerning this 
invention, moreover, the surface acoustic element (chip) in which the 
decussation finger-like electrode (IDT) was formed on the piezoelectric substrate 
To a metal vessel, as the IDT forming face faces a way edge among the lead 
terminals by which insulating maintenance is carried out, it arranges. And an 
electric flow is obtained by making the conductive pad which has elasticity 
intervene and putting it among these. Since a metal vessel is furthermore forced 
on a chip with the cap by which a hermetic seal is put and carried out, the force is 
given and it was made to carry out pressurization maintenance In spite of being 
an easy configuration, effectiveness, like stress mitigation, improvement in 
frequency stability, etc. can be aimed at for the abbreviation of the same 
operation effectiveness as abbreviation [ mentioned / above ], for example, a 



wirebonding process, the abbreviation of the adhesives which are in charge of 
immobilization of a chip, and adhesion maintenance can be demonstrated. 
[0077] Since it arranges face to face especially to the lead terminal side which 
prepared IDT formed in the chip in the container according to this invention The 
impurity and dust (for example, minute particle of the plating film given to the 
cap) which are generated within a container, The dust which disperses with the 
discharge (spark) generated in case a hermetic seal is furthermore carried out by 
resistance welding etc. can prevent adhering on direct IDT, degradation of. 
electrical characteristics can be prevented, and the surface acoustic wave 
equipment whose dependability improved sharply can be obtained. 
[0078] And according to such this invention, it is small and a thin shape and the 
surface acoustic wave equipment cheap and highly efficient moreover which 
does so an advantage, like compaction of low-cost- izing and the manufacturing 
lead time according to quality improvement and production process simplification 
further is attained can be obtained. 

[0079] Moreover, according to the manufacture approach of the surface acoustic 
wave equipment concerning this invention, by making the surface acoustic 
element which has arranged the conductive pad on the base of a surface mount 
container, and formed the polar zone on the piezoelectric substrate that polar- 
zone forming face face the base of a surface mount container, and moreover, 
arranging it, as this conductive pad is inserted, where the electric flow of a 
surface acoustic element is secured, equipment can be manufactured in the 
necessary condition. 

[0080] Furthermore, when perform necessary spinning to the cap which 
blockades the opening edge of a surface mount container, the opening edge of a 
surface mount container joins combining this cap to it, that forcing force gives a 
chip, and the pressurization maintenance condition within a container is acquire 
and makes and carries out a hermetic seal according to this invention, there is an 
advantage that the surface acoustic wave equipment which does so the various 
effectiveness mentioned above can manufacture in a necessary condition by 



very easy fabrication operation. 

[0081] Moreover, according to the manufacture approach of the surface acoustic 
wave equipment by this invention, the guide for chip positioning is alternatively 
installed in a metal vessel. Furthermore, a conductive liner sheet is put on the 
upper part, and the IDT forming face of a chip is carried out to oppose a metal 
vessel and the guide for chip positioning to a way edge among the lead terminals 
by which penetration maintenance is carried out. Superposition, There is an 
advantage that the surface acoustic wave equipment which does so the various 
effectiveness mentioned above can be manufactured in the necessary condition 
by very easy fabrication operation, by carrying shock absorbing material suitable 
on it, putting a cap, and carrying out the hermetic seal of the container by 
resistance welding etc. 

[0082] furthermore, the thing for which according to this invention the flow stress 
at the time of the closure and the flow stress at the time of thermal expansion can 
be absorbed with the conductive pad which has the shock absorbing material 
which has elasticity, and elasticity, the uniform forcing force is given to a chip, 
and the suitable pressurization maintenance condition within the container of a 
chip is acquired - possible - very - quantity -- stable surface acoustic wave 
equipment can be obtained. 



[Translation done.] 
* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not 

reflect the original precisely. 

2.**** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the outline sectional view which carried out the cross section of 
the important section which shows one example of the surface acoustic wave 
equipment concerning this invention, and its manufacture approach. 
[Drawing 2] It is the outline sectional view which carried out the cross section of 
the important section which shows another example of the surface acoustic wave 
equipment concerning this invention, and its manufacture approach. 
[Drawing 3] It is the outline decomposition perspective view showing the 
important section configuration of the equipment shown in drawing 2 . 
[Drawing 4] It is the outline sectional view which carried out the cross section of 
the important section which shows other examples of the surface acoustic wave 
equipment concerning this invention, and its manufacture approach. 
[Drawing 5] It is the outline sectional view which carried out the cross section of 
the important section which shows the modification of the surface acoustic wave 
equipment shown in drawing 4 , and its manufacture approach. 
[Drawing 6] It is the outline sectional view showing conventional surface acoustic 
wave equipment. 

[Drawing 7] It is the outline sectional view showing another example of 

conventional surface acoustic wave equipment. 

[Drawing 8] It is the outline sectional view showing other examples of 

conventional surface acoustic wave equipment. 

[Description of Notations] 

10 -- Surface acoustic wave equipment, 1 1 -- A surface acoustic element (chip), 
12 - Decussation finger-like electrode (IDT; polar zone), 12a -- The I/O pad 
section, 13 -- A surface mount container, 14 - Metallizing pattern, 14a - The 
metallizing pad section, 15 - A seam ring, 19 - Acoustic material, 20 [ - A glass 
terminal, 30 / -- A cap, 31 / - A conductive pad, 35 / -- The conductive pad of a 



rectangle ring configuration, 35a / - A metal fiber, 36 / -- The sheet-like shock 
absorbing material, 40 which have elasticity / - Guide for chip positioning. ] -- A 
metal vessel, 21 -- A cap, 22 -- A lead terminal, 23 
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[0017] z.nz<D§5.mi±®m*'rft£ot. 

\Z. f-yy. *a»»«fc*oTH. &fflTT£*ffl 

tHsmmtfiSiV, Httftwe#**jeifcs*©*j« 

[0 0 18] ^btC. ^(C^figbfc I DT£±EiC 
«J^«**ittS5IDT±K:#*bS<. £©«fc3fc*M*J 

B^t\,*oX&h&otz. 

[0019] %tz. mmhrz'&mm\z&\,*T> m8\z^ 

^«f©«*9ia*^«fl:S-B-*xe*<ttf7'f-\'*>7* 
dt&<, f-^ncMi 

I DT^R«S2 OtC*fbT±ffi{r^S=to(CEM 

©*fl:«Sffl*S^t^5^jat>*ofc. 

[0 0 2 0] $6tC. C©«fc5fcft*WC*3^Tt>. & 
JS£§§2 0 1 $8311 6(CctO^<@ 

^ffi^^n^Ac*. «fit*«*tcJ:t)affii*ifc-r*iK© 
«»j6»««ja*^y^i it:e*anB<. «n©&ii 

(^©*£fc£ofc. 
[0 0 2 1 ] ifc. ^©ffi©#tt^E&gS<!:bT«. 
fc<hA«#M¥4 - 3 1 0 0 0 9^£*K:tt. -Ytf 
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gr^#iHi!sa*±©««tc»iPi UT»*«ia«g^-r-5 

able. jE«SS^EiaiSKlt4«©X*SLT7'fi'3l? 
>x-f >^£IMIJfc-rs;i£ ! t>»&ftTH5. LfrLfttf 

[0 0 2 2] SbtC. #§U¥4- 1 7 0 8 1 1 ^i>$8fC 

>^Xg£«B&bT&5#tt^®i&S@t>®<=>tt 
L^Lfttfb, £©ft*W;:*lr>Tt>. TV? 

fcofc©-r*ofco 

[0 0 2 3] -TfcfcS. £©ft*WCi5^T. ¥Stt** 

20 tf»6ftTt>T*. *««©^U>hS1g^-fev5y^ 
S«fc*ST*IR©£afc*0*»K:*9*©**fc* 

[0 0 2 4] Sfc. c©J:3tta*W*m»bfcH8© 
2 O&ffl^fcfcroCfcffiTSS^Ktt. 

[0 0 2 5] X&Lfcft*#rai, &J§A*>y 

30 £inH»ffEELT«FSK8«!H5£bfc»^. y>J>hS« 
^■fe7 5y^S«CStES-r*IR©SE»«*^. 

T©gfcx h uxc«t*iFg©»a. iR«t.k**s**«. 
[0026] mz. z.o>£otzmm\t* ±3£Lfc=k5ic 

S&8§2 0^©affltt»fHjiT»-6iifOWBt)* 
0. cn&©nHjA£«ftlft&ffl&fr©#JR&fl|i;-& 

40 ct3&«a*nTt»*. 

[0 0 2 7] *»Wtt^O«fc5affCi*Tftaftfc 

^»«jftft«i*fl:-r*tt*>K:, iaficffjRxs*ffflis<t 
^<htc«fc?.ff«tt©^±, SB^#©/hS!fl:. fcxh 

[0 0 2 8] 

[WB*»«fcT*fc»©*a] C©<fc5«cSBIfcrt:^* 
50 fc©K#36WK:«S5Pttaffi«fiHfcJ;tf-t©»i8#fe 



7 

tt. JE«tt»«±»c:S!XJBtt«a (IDT) fcJgfiKLfc 
SMSSflSK*? (^yf) *. ^© I DTJgfigiMffi 

k d t -cm^mmm^m t>nz>±o\zLtz 
* * t bT©#«tt*w-rste» 'j >y#»«tt/w k 

[0 0 2 9] SSC. #3S9IK:«*#tt&iiiagB*s«fc 

[0 0 3 0] *38WC«*#ttSiBtt8B*«t^ 
^©ffiS*£(S, ffiSttS«±K:XX» tt*ffi ( I D 
T) £PJ$L£?W4SIB&*T tOlD 

«t o w*ffl**i§ 5 £ ? fc^s u t> ©t as £ . 
[0031] s&ic, *^^(c^^#ttgffi^sai5ct 

K*Rtt. £ttKgS«©'J — KSSffSfflii*. 5^7" 

tlx. e»i*jT©toffi«#j&»»&n*j:3fc-r3fcj: 

[0 0 3 2] 

/1>> K£SBBU JEW4S1S-LIC: I DT£»Sbtfy 
DT»dWtf£i6%tt8«®Kiii£ffl**fr> 
C0*«tt/Xy K 5 KLTIHBU 

H&&f§©WlPigK. ttDJOI«*Mlsnfc++yy*ia 

lib. 3EIBSISfl:*Hofc#ttaiiftteiBA*f§&n* 
=&©-?&£„ 

[0 0 3 3] #5g9!lC<fcn«. U-H»T4iB» 
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L. *©±ffltcW«tt/Xy K&fiia. S'-.tc^-yy© I 
DT»rtiitU-H*P©i'3*«Cift*»i^to-arT?«*i 

C«fcD. #ttSIKS1^5*i5 t)©T»5. 
[0 0 3 4] 

10 ©»ifi*fe©-*J6«IS^L. HHfcfc^TttJfiL&BI 

[0 0 3 5] ST. *5SW^«tn«, Mi&Lfc*J*K:J: 

ttil (IDT) 12€MLtf'yyil^ f©I 
DT»rtiH««-fc75yir»»*6a:a«iiiS«!i«F»l 3 
©Igffi<!:|6];^£5«fc?tcUTB«U ^insOHI 

k. #«tt**rr*»«t/ty K3 1 t-p 

20 H*. 

[0 0 3 6] ±»l/fcittt/^|!3 ltt, « 

9J4Xr\ v H15 1 4 a £WiE5F y 7 1 1 fJJ© IDT© 

aui*/w Kan 2 a t*«*«»ic#asn*. 

[0 0 3 7] 3 *»HJ(Cj;n«. 

3©^ps5wsi-^>+ j f 7^3 oicemw^oipx^ 

ihfStHl^fc. iffl+t7^3 0Tf7^iil:ffft 

[0 0 3 8] I^T. u«+t7^3 0«, E^^n?) 
=t 5 t . SS13 ©JgffiKg 7F31^ LTSH 
IStlSf'^l 1 © I DT^ffi£K*M8MKS& 
U IWgA&^Wyyi l^Sl 3©(gB 

MSft?i. *&. Z.<D**y73 Ott. ^§§13©M 

[0 0 3 9] £©«fc5fc*SfiScK:«fcntf. «ffiHg§§§l 
40 3<D&W\zmn&rty H3 1 £EBU ffi«ttg«±lc 
IDTt»«b&f«^l IS. fWIDTMWig 
fflUg^Sl 3©&EJcr6]riH>£-(,>, :©Mtt/V;H 
3 l ^tcLTKBTS^ttc^D . f7^ 

[0 0 4 0] ±i£Lfc*BfiTttffiT. SffiSlSg? 

50 H-afcWttSBiftSBl 0S*6tt««Tr««. 



(6) 



[0041] ^lt. ±mLizmmz£ti\i* mmrm 

ilT?» 3 K S"f. S£*©=k5(-^-y7'i 1£« 

^JTB^TSfc^©^ tf^-i' >^Il J f'f7^1 

l iSffi^S^gg l 3 i©*stw#a£$*&«>©7-f 

[0 0 4 2] 3^71 1©^§§1 3^©H^(C 

AW h*3 1 s*t-^3 otci&anffiffiff^ro^T®* 

[0 0 4 3] «ffiHg§i§l 3 6t7S'^tft 

^fiTTS*^. ft3fe(i^gg©Jgffi. ^-yy^iR^-rs 

[0 0 4 4] HCMUcIDT^ 20 

»1 3®ftiBt|ftl^»^t)*TE«bT^*fc». 
1 3 rtTK*rST«ft^* (fciAtf+ty^Cltb 

[0 0 4 5] fit. £©J:3;&:#f89iK:J:fttf. ffifli 
5. 

[0 04 6] El 2 *5 3 tt*5SWC«a#tt*ifi« 30 
0. Cft5©HtiV>Tliai/fcHl*H6, m7mt 

[0047] st. z\<D$zmm\z£n&. wtmvit*? 

ifcXXi&ttSffi (IDT) 12 5MLfcf7^1 1 

n^^§§i 3©)Sffii©fwtc. #tttt**-r 

4f#©»«tt A 7 K 3 5 £ i Taa«»a*« 40 

®*>nZ£o\zLrztZ\ZZ¥tWi£LT^2>. 
[0 0 4 8] ±JfiLfcJe»'J>^«©*«tt^ 
<y K3 5ti. fct^»i>'U=i>rfA©— *Ip»c©*&« 

W®ii^*T-5fc©T*^„ fife. £©*E»'J>*tt© 
Wtt/tyF3 5tt. SSI 3©JSiSK:BSUT»lSS 
ttfc**5-f XK?->1 4©**9-f X/ty F«l 4 
a±»c«-fr&n. ^©^^ X/t-y K8R1 4 atmtZ 
=f-v?\ lffl© I DTfflAUi^7 K«l 2at$. S 
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[0049] z*>\z, znmmmiz^n^ -t^s-y^ 

«»b&^affitMSl 3©iHPaS£Bi3t-affiB 
*»1 3C«^3-&TfHffil*ihL. IO+t7/3 0T 
ic. ;©+t7/3 0tf7^i i t©wcttjS©»« 

©#^tt£*^£->-httli««3 6£^ft£-y\ 

7 7*3 0 Sf*»f *»tftt;&*M»"r* J: 3 tCfllfiK b 

T^S. iCT, C©£tt«r©S/-htt««#3 6 

[0 0 5 0] &*5. 0 3f.4Zl©llifi^JT©fll^gB l a©g 

[0 0 5 1 ] d©«fc5&«J«CJ:htf. SffiHg^ggl 
3©lSiBC'€» l J>^tt*«tt^yH3 5*EBb, JBE 
mttS«±IC I DT£^fi£Lit5f-y7°l IS. fOID 
T»fi£ffl#aB*g^ggl 3©£iBfc:KtofM>£t>. C© 
K3 SSft^atlct^CbTEftU. £©*£ 

n&Kv H3 5©-*i6iK©*s*a*nfc^«»«3 

[0 0 5 2] ±j£bfcffl£#«T\ *B*S^§§ 

*£ffie©»tt©#tttt£W-r* ->- htt«« «■ 365 
^LTf77'l 1 tC#Afc^T-m^*tlht--5^<i:tCj; 

@ofc#tt«»gfl 0£f§S;i£j&*T?#St>©T* 

-So 

[0 0 5 3] fix, :©i^Mi;J;oTi ffiiB 
5Cfei^b6f, ft*©<fc?lCfP-y7"l 1£$«JT' 

isn tJioDy'f #>r-f > yii^fy ^ i its 

EH^Igl 3 tClf ^MI#^J?)©7^ t#> 
T^>^IS^gt^5. SSfc. IDT-e&igLfc 
SBfc#, m®®.mftJjfa(D^v7l ISsMTRMLT 

^F*-r*©si»ji:-r*fcfttc. se^ffibx^fc®^^] 

19 (H7#HB) 5. f€»U>y«»«tt/^y h*3 5© 
-atfy^l lffiffi££*¥bttttT£#t£l»ltLT^ 
iiiii»5^SiU cftKJ:0ft*©«fc 3 

[0 0 5 4] ££>»C. ^7^1 1©£§§1 3^©@^(C 
fcfcoT. E*©.fc5fcttS* , H££*£ffltt1\ f€»U 
>^«^«tt/Vy h*3 5^t77"3 OtC<fc3JJ0m«£f 

[0 0 5 5] Sfc. 3&-fe7 5-yi7*f-e 
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1 1 *«T5 + t t^-f ffionH«ig. fcL<«m^ 

[0 0 5 6] S^fC. HCJgsRUfcl DT5§ 

«1 3©J6ffi£ffl*Hv&fc>ttTEiBLTlr>S&«>. 

i 3rtT«*-r*^»E«^»ai (fct^.«+t'^i;ii/ 10 

[0 0 5 7] :fflj;5)112, 03©IU60iJX 

©fc/flHS&gttfcH. fciitfi/-htt8»#3 6 CD 

#»«•©*■?. +t7^3 ocisff^rit^s^y^i 

[0 0 5 8] 04tt*«^{r^S#1t«ffiSSat5=tt; 

fcB8^>Hi~B3, 06. mustm-tntimmr 
[0059] St. ^(Dmmmx'\t. mmLrz&otsL& 

I«2 0t+tyy2 1 £fr£&£3M4Sffii&g«l 
OIC&^T. EESttSIS-htC I DT^MLftf^^l 

1 £. -to I DT»j«iB#&JR«tf*ri»5fcS&«g« 

2 OCIfiiRttSffioTfiSfirUfcU-KSH^ 2 2©l*i?;S 30 

mmv >^«©t>©) 3 5£«;w&tr;:i-T?. 
a <=> n s <t ^ i c m & b t ^ -5 = 
[0060] zzx\ zommm-cmmnkKv K3 5 

«. fct^.tf->U3>^A©-*l6lt©*^JRttlS3 5 

®iS5*TSfo©TS0. tl§i2 OtCiStt^tlfc'J 
-H*T2 2©rt*Sg<h, lDT©AIUA/bK»12 
ai#Il©£H««3 5a£^LT«£lttK*iISft-& 40 

[0 0 6 1 ] £ Cl©&16«Ttt. &M&S2 0IC 

Stbti5+t7^2 i i £©ihk. fct© 

1 Ki^-&flWt*£-$-;lT«S2 0 ftT-jtJDJ£{SfifT-€ 
[0 0 6 2] fUT. C©«fc5fc«j£Ttt. &Jg^l§2 
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DT©AttS*/t-> h'Wl 2 ai*5, fctAtfSJg'J >^ 
tt9K«fc58MBttAv H3 5©&JiMfttt3 5a^LT 
-*|6lC©*«§LW*ii^f§&n*Ctlcft:4. 
[0 0 6 3] ZZT, 0*4 Ott^y^l 1 £&J1#§§ 

2 o©j£jS£©race»Lfcffi*©»»*m. 

■t 5 s -y * tt^ir «fc o rm\BMmzMf& htz^ v -f>m. 

fctbmfi-l KT&O, £©#-f H4 0»C^JS§§§2 Offl 
©U-K3^2 2£. S6HlI$tTa^. £©# 

■f k 4 o ©jsjB«crt*sa**as-&fc«ffi-e. *©± 

CMtt^yF3 5*^l/Tf"^l 16«»S«t 

[0 0 6 4] COi5ftf y^fiiftftffljif'f h'4 0* 

T#5*>©£. #fcii>TfB¥fc«itf£fiK:«fcoT. FtS 
©ttSgTSSitT^iv^Ma***. 
[0 0 6 5] B5tt±i£bfc? : «.y7 r ft«ft©fll© 

H4 ofc^nufc^Km?****. t(Dmmit±m 

£©J;'5fc«JSf;:«fcoT*>, ±SEU&£IS|BH?©flMl3& 
[0 0 6 6]^, *89itt±£Lfc£JB0!l«iSn;:tt|g 

ssnr. 3Wi3*iB»f£Hi o #»©#«. 

gieui*:: tarns *-ct>&^. fct^tfg 
subtil 3©ina^i«2 otcs^sns* 

t7^30, 2 1©^0MiLTH f7/HOK 

3fc»ftttffl#*#t-*»ttT*ntf<k<. 01^0 
2. 03, S£f;:tt04^0 5^tC^$n3JEM*©fc© 

[0 0 6 7] ll(li£UfcB2T?tt. ^-y^ll^iR 

ffiiMSl 3<H£Hi;K£U +t7^3 0^TlS]tEl 

shb«t»(£u f-^i 1 tcjpEb^e. 

[0 0 6 8] Mi£Lfc02. 0 3T©«U> 

&«C£ta-&T, I DTfcfi|J&»t>£5«#K:ff*K:*» 

3 0 £©|HIK:«ttfc#«ttS#-ra ->- httH«# 3 6 

tt. cn**BsixTfectt>fo©-efe«. 

[0 0 6 9] 

ffiftt»fit«tntf. ffi«tts«±i;3sxifi«*s (id 

T) £»jSLfc#e£B»*?T»a3 L y:7&. ■€■© I 
DT^figiS^iS^g^§§©Ji5B<hr6]*H^5 <fc o\zl 

teil, *»t3-e©rat#<6tt*wr**a#^y h. 

*iitrc:t-c«aw*ii*«f§&ns«fc-5t:bfc©T. IBS 
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[0070] *&miz&n\i, ft&mo^o 

te^vzfzmmm-zmfeTzrzttxDyix^j >^x 

[0 0 7 1 ] SSK, *389§K«fc+ltf. ftJCW&DjDX 

[0 0 7 2] Sfc. *«Wfcintf, a®HS«8£fc 

Cli-IilT?*^TfeJ:<. **WSrttfcfcO, Lfr 

[0 0 7 33.351:. #5S9IK:<fc*ltf. L 
fc I DTS*S©liEffitrS]*^^to-a-TlB«bT0>-6fc 

ttL&j&o^lRroa/hfcS^F) mOk I DT±ctttt 
5©£KitT£. «««Wtt©*ft*Kih-r-5J:t**T 

[0 0 7 4] tfc. ft*©#tt£If«gBK»oTtt. 

stem ysfsmm&ny KTHa^ut^ff. 
[0075] $e»tc *s!^tcctn«. -/u>hSffi^ 

[0 0 7 6] *^0J(C^S#ttSS&g^lCJ:n 
tf. ffi*tt»*±C3fl£K»*«* (IDT) ZMfcLtc 
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^*^J©«IB§. $*«#©fc* nttft££ 
e©[6]±«£Bft*5©3»»£R»f S £ i#T?5*. 
[0 0 7 7] WK. #»91K:J:fttf. ^y^CJBjsSLfc 
I D T £«FHHcBMtfc U - Ha^fllt iSUSH^fc^fzE 

fc«IC*»t5l*«. SSI DT_kfctt*-rS©£l»lb 

[0 0 7 8] fLT. £©<fc?ft#SgB J l3«:J:tttf, * 
gffittfl: Id «t S fi& U - K * -T A©fi»A< *im t t£Z$t 

[0 0 7 9] *%91£ft£aitt$iS&gB©8ji 
7jft«cJ;ti«. &iB$£88®J&iiiK:4MI&rt? HftB 

STS. -e©«ffigP^ffi^«ffiHg§§§©)SM(ciS]^ 
V»£3J:3KU b^t)d©#*ttA>y HS«E*atJ«t 

#ffi£««L7cftlST. gS*0fS©«ffiT'®iS^-^^ 

[0 0 8 0] J^C. *8£91f;:«ktttf. $9i£g«f§© 
^□^^^S-rs + ^-y^tC^f^W^OSnX^JSL. £ 
©*^ -y y£«ffi*g#§§©M PS(Cffi-&fe-a:Ta-&$ 
tf. ^©fttttt#£^y7t::#*T^8rtT©j!]nJE«8 

i£Ufca>«r©a**#-rs#tt^iifiU[S«S. £fctf>T 
f«mtt»jS^36(CJ:oT. 0fS©*»T«jiT#*tl» 

[0 0 8 1] *5SW£«fc3#tt£iB&l2EB©«i6 

fa. f7^©IDT«)SK, ^I§^f7 7'eift 
fcffltf'f KtcSa^Jf 3nsU-KS8T©rty3«fC^ 

^^to-ericbTfife^-e-. -t©±ic»!3fciB«*r** 
[0082] *»^tcj;n«. m±m<D&K& 

^^-^ff^it*£#^.T. ?-yy©^tlrtT-©ii^ 
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[0S©fffi¥&ISJHJ] 

[01] *»^lc«S#tt«SfigBfcJ;OC^©sji 

So 

[02] *fgHjic^S#tt«®&gS*5J:^©©B 

s. 

[03] 0 2(c^Lfcgg©sa$^^TM5i-» 10 -A&tirtv KSB. 1 3-iRB*g&g§. 14-^^5 

-TXV^->. 1 4 a-^^7<X^y Hffi. 15-> 
-AU>^\ 19-«f«. 2 0 2 1-* 
t7^. 2 2-U-HJH 1 . 23-3957*f. 30- 
3 1-*«t/V;H. 3 5-JE»U>^»« 
©a**ttAW K. 3 5 a 3 6-Mtt^t 



[0 6] ^3R©#ttSiB«[fiB*7Rr««SWriiiBITfe 
[17] ff&a#tt*i6tt£B09Jatt&a%T«lg»r 

S0T&£o 

1 0-#tt«ifiKS«. 1 1 -#ttHffii£if?T (3^ 
X) . 12-XK»«M(IDT;li») . 12a 



[0 4] #5S!HK«*#ttilffi»£«fcJ:tf-t©»ii 
[0 5] H 4 K*Lfc#tt3ffi8SBfc«fc 
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